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Abstract of EP0881030 

A process for milling the rotors of turbomolecular pumps comprises the following steps: a monolithic rotor 
(1) having disks (3, 5) obtained through turning is inserted into a mold into which an amount of resin has 
been disposed and melted. The mold with the rotor (1) is brought into a furnace to obtain a uniform 
distribution thereof; then it is cooled, the rotor (1) is extracted from the mold and is milled to create the 
blades (7). The residual resin is melted and removed by bringing the rotor (1) back to the furnace, and 
thereafter the blades (7) are deburred. 
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Description 

[0001] The present invention refers to a process for 
milling rotors of turbomol ecu lar pumps in which the rotor 
portion to be milled is embedded into a resin. The milling 
process is particularly adapted for milling the monolithic 
rotors of turbomolecular pumps made of aluminum al- 
loys. 

[0002] As it is well known, a turbomolecular pump 
schematically comprises an outer casing housing the 
gas pumping stages which stages comprise stator rings 
cooperating with rotor disks fastened to a rotatable shaft 
driven by the pump motor. 

[0003] The rotor disks can be either flat disks or disks 
provided with tilted and closely spaced blades, usually 
obtained through milling operations, and with blades 
that are or can be different for each stage in respect of 
their number, length, thickness and inclination angle. 
[0004] It is further known that considerable vibrations 
are imparted to each single blade when these latter are 
subjected to the final machining through milling and this 
considerably limit the milling speed. 
[0005] Even when machining the blades at limited 
speeds, the milling cutter still leaves remarkable burrs 
on the mach ined parts that depends on the speed of said 
milling tool. 

[0006] It is an object of the present invention to elim- 
inate the above mentioned inconveniences through a 
process that allows: 

a dramatic reduction of the vibrations imparted to 

each single blade during the milling, thus improving 

the surface finish of said blades; 

an increase of both the cutting speed and the cutting 

depth, with a consequent appreciable reduction of 

the contact time with the tools; 

an appreciable reduction of the noise generated in 

the working environment. 

[0007] The above scope is accomplished through the 
process for milling the rotors of a turbomolecular pump 
comprising the following steps: 

providing a monolithic rotor with disks obtained by 
turning; 

introducing a predetermined amount of resin into a 
mold substantially formed as a cylindrical container 
having an inner diameter sligthly larger than the di- 
ameter of the disks of the rotor; 
preheating the container with the resin in a furnace 
until the resin melts; 

preheathing the turned rotor to 80-1 00°C and in- 
serting it into the mold; 

bringing the assembly again into a furnace and 
heating it until the resin is uniformely distributed be- 
tween the disks; 

removing the mold from the furnace and letting the 
rotor cool at room temperature until the resin solid- 



ifies: 

removing the rotor from the mold and 
milling the disks to obtain the blades; 
eliminating the residual resin between the blades 
5 by returning the milled rotor into the furnace at a 
temperature of 80-1 00°C; 
deburring the blades. 

[0008] The resin has a melting point low enough to 
render easy its application/removal but high enough to 
prevent it from melting during the cutting process; more- 
over the resin has good clinging or ahesion properties 
to the piece to prevent its detachment from the piece 
under the most severe conditions. Additionally the resin 
must not leave residuals on the piece that would be in- 
compatible with the vacuum operating conditions of the 
pump and must not generate toxic vapours and be easily 
disposed. 

[0009] The invention will be disclosed with particular 
reference to the attached drawings that are only exem- 
plary and not limiting. In the drawings: 

Figure 1 is an elevation view of a longitudinal cross 
section of the rotor of a turbomolecular pump; 
Figure 2 is a plane view of the rotor of Fig. 1 ; 
Figure 3 is a scrap perspective view of the rotor of 
a turbomolecular pump; 

Figure 4 is a block diagram illustrating the sequence 
of the process steps. 

[0010] Referring to the Figures, for carrying out the 
process of the invention one starts with a monolithic ro- 
tor 1 provided with disks 3 and 5 obtained by turning; as 
indicated by step 10 in the block diagram of Fig. 4. 
[0011] A predetermined amount of resin is then insert- 
ed into a suitable mold, substantially formed as a cylin- 
drical container (not shown in the drawings) having an 
inner diameter sligthly larger than the diameter of the 
upper (larger) disks 5 of the rotor 1 ; step 12. 
[0012] The container with the resin is preheated in a 
furnace (not shown) until the resin melts (at about 
100°C); step 14. 

[0013] The turned rotor 1 is preheathed to 80-1 00°C 
and inserted into the mold; step 16. 
[0014] The assembly is brought again into a furnace 
and heated until the resin is uniformely distributed be- 
tween the disks; step 18. 

[0015] The mold is removed from the furnace and the 
rotor is let to cool at room temperature until the resin 
solidifies; step 20. 

[0016] Then the rotor is removed from the mold and 
the disks 3 and 5 are finally milled to form the blades 7 
thereon; step 22. 

[0017] After the blades have been milled, the residual 
resin remaining between the blades 7 is removed by in- 
troducing again the milled rotor into the furnace at a tem- 
perature of 80-1 00°C, so as to melt and remove the re- 
maining resin; step 24. 
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[0018] Then the blades are deburred for the final fin- 
ish; step 26. 

[0019] A satisfactory type of resin, only mentioned for 
exemplary purpose, is paraffin with a melting tempera- 
ture of 55-65°C, a washing temperature of 65° C and a 
freezing point of about 55°C. 

[0020] Thanks to the process of the invention, the 
block of the rotor with the disks to be milled becomes a 
single block with the paraffin solidified over and between 
the disks, so that when these latter are milled to form 
the blades in practice no vibration is generated in the 
disks, which allows for a quicker and more precise mill- 
ing of the blades 



Claims 

1 . A process for milling the rotors of a turbomolecular 
pump comprising the following steps: 

providing a monolithic rotor (1 ) having disks (3, 
5) obtained by turning; 

introducing a predetermined amount of resin in- 
to a mold substantially formed as a cylindrical 
container having an inner diameter sligthty larg- 
er than the diameter of said disks (3, 5) of the 
rotor (1); 

preheating said container with the resin in a fur- 
nace until the resin melts; 
preheathing the turned rotor (1) to 80-1 00°C 
and inserting it into the mold; 
bringing the assembly again into a furnace and 
heating it until the resin is uniformely distributed 
between the disks; 

removing the mold from the furnace and letting 
the rotor cool at room temperature until the res- 
in solidifies; 

removing the rotor (1 ) from the mold and milling 
the disks (3, 5) to obtain the blades (7); 
eliminating the residual resin between the 
blades (7) by returning the milled rotor into the 
furnace at a temperature of 80-1 00°C; 
deburring the blades (7). 

2. A process for milling the rotors of a turbomolecular 
pumps as claimed in claim 1 . characterized in that 
said resin is paraffin with a melting temperature of 
55-65°C and a freezing point of about 55°C and, 
the washing temperature is 65° C. 



Patentansp ruche 

1 . Verfahren zum Frasen der Rotoren einer Turbomo- 
lekularpumpe, umfassend die folgenden Schritte: 

Bereitstellen eines monolithischen Rotors (1) 
mit Scheiben (3, 5), die man durch Drehen er- 
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halten hat; 

Einbringen einer vorbestimmten Harzmenge in 
eine Form, die im Wesentlichen als zylindri- 
scher Behalter ausgebildet ist, mit einem In- 
s nendurchmesser der geringfugig groBer ist als 

der Durchmesser der Scheiben (3, 5) des Ro- 
tors (1); 

Vorwarmen des Beh alters mit dem Harz in ei- 
nem Ofen, bis das Harz schmilzt; 
io Vorwarmen des gedrehten Rotors (1) auf 

B0-100°C und Einbringen desselben in die 
Form; 

Wiederverbringen der Einheit in einen Ofen 

und Erwarmen derselben : bis das Harz gleich- 
15 formig zwischen den Scheiben verteilt ist; 

Entfernen der Form aus dem Ofen und Abkuh- 

lenlassen des Rotors bei Raumtemperatur, bis 

sich das Harz verfestigt; 

Entfernen des Rotors (1 ) aus der Form und Fra- 
20 sen der Scheiben (3, 5) : urn die Blatter (7) zu 

erhalten: 

Beseitigen des restlichen Harzes zwischen den 
Blattern (7) durch Zuruckbringen des gefrasten 
Rotors in den Ofen mit einer Temperatur von 
25 B0-100°C; 

Entgraten der Blatter (7). 

2. Verfahren zum Frasen der Rotoren einer Turbomo- 
lekularpumpe nach Anspruch 1 , dadurch gekenn- 
30 zeichnet, dass das Harz Paraffin mit einer 
Schmelztemperaturvon 55-65° C und einem Erstar- 
rungspunkt von etwa 55°C ist, und die Reinigungs- 
temperatur 65° C betragt. 

35 

Revendications 

1 . Procede de f raisage des rotors d'une pompe turbo- 
moleculaire comprenant les etapes suivantes con- 
40 sistant a : 

se munird'un rotor monolithique (1) portant des 
disques (3, 5) obtenus par usinage au tour ; 
introduire une quantite predeterminee de resi- 

45 ne dans un moule essentiellement sous forme 

d'un recipient cylindrique ayant un diametre in- 
terieur legerement plus grand que le diametre 
desdits disques (3, 5) du rotor (1) ; 
prechauffer ledit recipient avec la resin e dans 

50 un four jusqu'a ce que la resine fonde ; 

prechauffer le rotor usine au tour (1 ) a une tem- 
perature de 80 a 100°C et I'inserer dans le 
moule ; 

placer de nouveau ['assemblage dans un four 
55 et le chauffer jusqu'a ce que la resine soit uni- 

formement repartie entre les disques ; 
retirer lemouledufouret laisser le rotor refroi- 
dir a la temperature ambiante jusqu'a ce que la 
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resine se solidifie : 

retirer le rotor (1 ) du moule et f raiser les disques 

(3, 5) pour obtenir les lames (7) ; 

eliminer la resine residuelle entre les lames (7) 

en remettant le rotor f raise dans le four a une 5 

temperature de 80 a 100°C ; 

ebarber les lames (7). 

Procede de fralsage des rotors d'une pompe turbo- 
moleculaire selon la revendication 1, caracterise 10 
en ce que ladite resine est une paraffine ayant une 
temperature de fusion de 55 a 65° C s un point de 
congelation d'environ 55° C et la temperature de la- 
vage est de 65°C. 
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